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Objectives: To evaluate the safety and feasibility of zidovudine and lamivudine (AZT/3TC) given to HIV
infected pregnant women and their infants in Rio de Janeiro, Brazil.
Methods: This open label phase II study enrolled 40 HIV infected antiretroviral naive women >20 weeks
gestation, CD4 ,500 cells 6106/l, from two public hospitals. Treatment: fixed dose AZT 300 mg/3TC
150 mg by mouth every 12 hours until labour; AZT 300 mg by mouth every 3 hours until delivery; infants:
AZT 4 mg/kg every 12 hours plus 3TC 2 mg/kg every 12 hours for 6 weeks. Blood haematology and
chemistry were monitored; adherence evaluated by pills count; efficacy measured by changes in
lymphocyte (CD4) and viral load, and by HIV RNA-PCR tests performed at birth, 6 and 12 weeks, to
diagnose infant infection. No women breast fed.
Results: Patient characteristics: mean age 24.48 (SD 3.5) years; gestational age 24.5 (4.5) weeks; AZT/
3TC duration 14.4 (4.4) weeks; vaginal delivery: 11/39; caesarean section: 28/39. Entry and pre-labour
CD4: 310/486 cells 6106/l (p,0.001); entry and pre-labour viral load: 53 818/2616 copies/ml
(p,0.001). Thirty nine women tolerated treatment with .80% adherence; one was lost to follow up. Five
newborns were excluded from 3TC receipt. All 39 babies were uninfected. Haematological toxicity in
newborns was common: anaemia in 27; neutropenia in five (two severe); platelets counts ,100 000 in
two. All values recovered on study completion.
Conclusions: Fixed dose AZT/3TC is well accepted, gives improvements in CD4 and viral load; no infants
were HIV infected. Haematological toxicity in infants needs careful monitoring.

S
everal antiretroviral regimens have been shown to be
effective in reducing mother to child transmission
(MTCT) of HIV.1–3 Although there is increasing experi-

ence with the use of antiretroviral drugs in pregnancy, the
safety data are not complete for many compounds.4–6 The first
successful study for MTCT was reported in 1994, the PACTG
076 protocol, which demonstrated a 67% reduction of HIV
transmission from mother to infant using zidovudine (AZT)
monotherapy during gestation, intravenous during labour,
and post partum for the newborn.1 The implementation of
this prophylactic regimen administered to asymptomatic
women, using different AZT regimens, showed consistent
efficacy in many other studies.7 Later, the PACTG 185 showed
extended benefit in reducing vertical transmission in more
severely immunocompromised (CD4 cells ,200 6106/l) and
symptomatic HIV infected pregnant women.8 Subsequently,
new clinical trials were designed that demonstrated that the
use of combined antiretroviral therapy was superior to AZT
monotherapy for the treatment of adults and children
infected by HIV; monotherapy, as a rule, is no longer
recommended.9 Since 1997, the British HIV Association, the
USPH in the United States, and the Brazilian Ministry of
Health guidelines have recommended that, concerning
antiretroviral treatment of HIV infected pregnant women,
maternal health must be prioritised and if she requires
treatment for her own health other drugs should be added to
the 076 regimen.9–11

Information about the safety and tolerance of these drugs
has been largely reported from animal studies, case reports,

and a few clinical trials. There are few studies on the safety
and pharmacokinetics of these agents in pregnant women.6

Of the five nucleoside reverse transcriptase inhibitors
(NRTIs) only AZT and 3TC have been studied extensively in
pregnant women, and new data are accumulating on
nevirapine in ongoing clinical trials.12–14 Experience with
these agents in international settings is limited.

The primary objectives of this study were to evaluate the
maternal safety and tolerance of AZT/3TC in a fixed dose
combination, administered twice a day during gestation, AZT
every 3 hours orally during labour and post partum, and the
safety and tolerance of AZT/3TC syrup given every 12 hours
for 6 weeks to the newborn; in a population of Brazilian HIV
infected pregnant women and exposed newborns. Secondary
objectives were to evaluate the effect of AZT/3TC during
gestation on the CD4 and viral load measurements in these
mother–infant pairs.

METHODS
In an open label phase II safety and feasibility study, 40 HIV
infected pregnant women were enrolled at two reference
centres for the treatment of HIV infected pregnant women: at
the Federal University of Rio de Janeiro (UFRJ) and at a
federal public hospital, Raphael de Paula Souza (HRPS), both
in the metropolitan area of Rio de Janeiro, Brazil, between
May 1999 and June 2000. All women attending these two
centres, who met eligibility criteria, were offered enrolment
in the study.
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Eligibili ty
Inclusion criteria for pregnant women
HIV infection defined as two positive ELISA and one western
blot; age >18 years old; gestational age between 20 and
34 weeks of pregnancy (based on date of last menstrual
period and/or ultrasound examination); CD4 count ,500
cells 6106/l; haemoglobin >8.0 g/dl; haematocrit .24%;
leucocytes >3000 cells 6106/l and neutrophil >1000 cells
6106/l; platelets >100 000 cells/mm3; transaminase (ALT)
,2.56 upper limit of normal (ULN); serum amylase ,2.56
SLN, creatinine ,1.5 mg/dl; and receipt of a signed consent
form by the patient.

Exclusion criteria
Previous or current use of other antiretroviral drug treatment;
hypersensitivity to AZT or 3TC; chronic alcohol use; presence
of intractable diarrhoea; presence of any opportunistic
infection or severe bacterial infection within 2 weeks before
enrolment; any cardiac, pulmonary, or obstetric complica-
tions; evidence of intrauterine fetal complications diagnosed
by ultrasound.

Exclusion criteria for the newborn
Prematurity (age (36 weeks of gestation); weight ,2500 g;
fetal abnormality incompatible with life; haemoglobin
,8.0 g/dl; leucocytes ,3000 cells 6106/l or neutrophil ,750
cells 6106/l; platelets ,100 000 cells 6106/l; transaminases
.2.56 ULN; creatinine .1.5 mg/dl; and requirement for
treatment for hyperbilirubinaemia (except phototherapy).

Study design
After 20 weeks of gestation, a fixed dose combination of AZT
300 mg/3TC 150 mg (Biovir) administered every 12 hours
was prescribed until labour; at which time 300 mg of AZT
(Retrovir) was given by mouth every 3 hours until delivery.
Their infants received, within 12–24 hours following the last
maternal dose of 3TC, AZT 4 mg/kg (Retrovir) syrup every
12 hours plus 3TC 2 mg/kg (Epivir) syrup every 12 hours for
a period of 6 weeks. To measure adherence to treatment,
study patients received a diary where any symptom was
registered daily, and patients recorded if and when the drug
was taken; the diary was checked and a pill count performed
at each prenatal clinic visit. Safety was evaluated at each
clinic visit (monthly until 28 weeks of pregnancy; biweekly
from 28–36 weeks of pregnancy, and weekly beyond
36 weeks of gestation) by means of a standardised history
and examination. Laboratory evaluation consisted of mea-
surement of clinical haematology (haemogram and platelet
count) and chemistry levels (ALT, AST, amylase, urea,
creatinine) 2 weeks after starting therapy, monthly until
36 weeks of pregnancy, and then, following delivery, at
48 hours and at 2 and 6 weeks. Newborn safety and
tolerance were monitored by clinical examination, haemato-
logical and biochemistry measurements at birth, and at
2 weeks and 6 weeks of age. Toxic effects were graded
according to the USA criteria established by the adult and
paediatric AIDS Clinical Trials Group organisation. Maternal
efficacy of AZT/3TC fixed doses was measured by lymphocyte
markers (CD4 count determined by flow cytometry) and viral
load assays (RNA PCR-NASBA, Organon) performed at the
UFRJ laboratory (the reference laboratory is certified by the
Ministry of Health) at study entry, and after 36 weeks of
pregnancy. HIV infection status of the infant was determined
using RNA-PCR (viral load) assays performed within
48 hours of birth, at 6 weeks, and after 3 months. A child
was considered infected if at least two RNA-PCR assays were
positive. Women were strongly counselled not to breast feed
and formula milk was provided free of charge for 1 year. This
project was submitted and approved by the institutional

review board of the two centres and also by the Brazilian
national research ethics committee (CONEP).

Statistical analysis
The study questionnaire was entered into a PC computer
using Epi-Info 6 (CDC) and analysed with SPSS for Windows
(version 8.0). Discrete variables were analysed with x2

statistics (Yates) and by Fisher’s exact test (whenever
expected values were ,5). Continuous variables were
analysed by paired t tests.

RESULTS
Patient characteristics
A total of 39 evaluable women are included in this analysis
where there were data available through labour and delivery
for full characterisation. They had a mean age of 24.4 years
(median 24.0, SD 4.3), were mostly enrolled late in the
second trimester (mean 25.4 weeks, median 23, SD 4.5),
received a mean of 14.4 weeks of treatment during pregnancy
(median 16, SD 4.4), and had a mean gestational age of
38.7 weeks at delivery (median 38.0, SD 1.2).

Mode of HIV transmission was heterosexual: 38/39; blood
transfusion: 1/39. HIV infection status, as defined by the
Centers for Disease Control: A2, 27/39 (69%); A3, 8/39
(20.5 %); B2, 2/39 (5.1%); B3, 2/39 (5.1%); none was C
category. Serological evidence of syphilis: 6/39 (15.4%). Thirty
nine of 40 women completed the study, with no clinical or
laboratory evidence of intolerance during gestation that
required drug discontinuation or dose reduction. Mode of
delivery: vaginal 11/39 (28.2%); caesarean section 28/39
(71.8%) (emergency 17/39; elective 11/39). CD4 at entry:
mean 310; median 304 cells6106/l; range 76–495 cells6106/l.
CD4 at .36 weeks: mean 468; median 457 cells6106/l; range
82–999 (p,0.001). Entry VL: mean 53 818; median 18 000
copies/ml (SD 84 018 copies/ml); range 340 000–380 000
(p,0.001). Viral load prelabour: mean 2615; median 390
(SD 7201); range 0–44 000 (p,0.001). Women represented a
stratum of different immunological and virological values at
entry (see table 1).

Thirty nine women completed the study with good
tolerance of treatment during pregnancy; one patient was
lost to follow up near labour. Rupture of membrane ,4 hours
was recorded in 91.9%, mean 1.1 hour (SD 2.48). The major
laboratory toxicity seen was anaemia during the prenatal
period but no women required treatment interruption (see
table 2). More than 80% of medications were taken by
women as measured by pill count. No patient required
interruption of therapy during gestation; AZT/3TC was well
tolerated. Two women stopped therapy following birth
because of low haemoglobin level (Hg: ,8.00 g/dl) thought
to be secondary to blood loss during delivery; one received a
blood transfusion, and 10 days later AZT/3TC was restarted
without any further problem

Haematological parameters in mother and child
As outlined in table 2, no statistically significant decreases in
haematological parameters or increases in chemistries
occurred in women, either in the prepartum or postpartum
period. There was a drop in haemoglobin in the immediate
postpartum period, thought to be a function of blood loss and
haemodilution. In the newborn (table 3), there were
statistically significant decreases in haemoglobin and hae-
matocrit between week 2 and week 6 of age, but no
significant changes in chemistry values in this time.

Growth parameters of newborns
All newborns were normal in weight, height, and head
circumference when compared to standardised norms. These
measurements included a mean birth weight of 3110 g
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(SD 450), mean head circumference of 33.7 cm (SD 1.43),
and height of 47.9 cm (SD 2.57)

Clinical course
Five newborns did not receive 3TC because of study exclusion
criteria: platelets ,100 000 (one); body weight ,2.500 g
(two); neonatal icterus .10 bilirubin/ml (one); and one baby
delivered in another hospital.1 All 39 babies are uninfected.
Haematological toxicity in newborns was seen mostly
following 4 weeks of therapy: anaemia, mild in 13 and
moderate in 12; neutropenia, mild in two, moderate in one,
and severe in two; platelets counts of ,100 000 were found
in two children. All children had no symptoms related to
these abnormalities and recovered from these findings
without sequelae. There were two congenital abnormalities
unrelated to the ARV drugs: (1) congenital megacolon where
the mother began AZT/3TC at 22 weeks of pregnancy and the
baby only received AZT because 3TC was excluded because of

low birth weight—the diagnosis of megacolon was estab-
lished 1 week after birth; (2) cardiac malformation (ven-
tricular septal defect) where the mother began AZT/3TC at
33 weeks of pregnancy and the baby received AZT/3TC. All
children have proved to be HIV uninfected with no positive
PCR results.

DISCUSSION
The purpose of conducting the AZT/3TC fixed dose study
in Rio de Janeiro was to assess the safety and tolerability,
and to gain insight into the ‘‘efficacy’’ of this combination
therapy when administered to HIV positive pregnant
women. The study was designed at a time when preg-
nant women who were ‘‘sicker’’ than the population who had
initially enrolled in the PACTG 076 study were presenting,
and it was in a time when two drug therapy was considered a
reasonable treatment option for patients infected with HIV.

Table 2 Results of haematological and biochemistry examinations of pregnant women enrolled in Biovir study, Rio de Janeiro,
Brazil

Pregnant women 1st visit (mean (SD))
Prepartum
(36 weeks) p Value*

Post partum 1st visit
48 hours post partum

Last visit (6 weeks
post partum) p Value** p Value***

Haemoglobin 11.20 (1.15) 11.50 (1.03) 0.21 10.01 (1.69) 11.88 (1.30) 0.001 0.002
Haematocrit 33.20 (2.46) 34.03 (4.08) 0.21 29.83 (5.32) 35.37 (3.73) 0.001 0.001
Neutrophils 6103 4.86 (1.64) 4.77 (1.08) 0.66 6.62 (2.15) 3.08 (1.27) 0.001 0.000
AST 18.40 (6.90) 20.40 (6.90) 0.15 22.76 (12.85) 24.83 (13.30) 0.58 0.03
ALT 15.85 (6.30) 17.36 (5.94) 0.27 18.19 (9.22) 21.66 (10.47) 0.20 0.03
Amylase 72.80 (22.26) 65.38 (22.12) 0.06 56.07 (23.3) 56.48 (24.00) 0.93 0.009
Urea 18.58 (6.90) 17.74 ( 4.06) 0.25 18.24 (5.90) 23.69 ( 9.74) 0.02 0.04
Creatinine 0.75 (0.17) 0.75 (0.14) 0.20 0.88 (0.25) 0.83 (0.22) 0.95 0.124

Prenatal visits (40 women).
Values are mean (SD).
*Comparison between prepartum (36 weeks) and first visit. **Comparison between last visit (6 weeks post partum and first visit 48 hours post partum.
***Comparison between last visit (6 weeks post partum) and first visit.

Table 1 Immunological and virological parameters of study patients

Variables

At entry .36 weeks

Mean, median, SD Mean, median, SD

CD4 (cells 6106/l) 310, 304, 124 468, 457, 185.1
Viral load RNA-PCR copies/ml 53818, 18000, 84018 2615, 390, 7201
CD4 (cells 6106/l) At entry (No of patients) .36 weeks (No of patients)
,200 10 3
200–350 11 6
.350–500 18 14
.500 0 15
Viral load (copies/ml)
Undetectable 0 14
,1000 3 8
1000,5000 5 12
5000–50000 19 5
.50000 11 0

Table 3 Results of haematological and biochemistry examinations of newborns enrolled
in Biovir study, Rio de Janeiro, Brazil

Newborn 2nd visit after birth (2 weeks) 3rd visit after birth (6 weeks) p Value

Haemoglobin 12.29 (1.63) 10.04 (1.20) ,0.001
Haematocrit 36.58 (4.94) 29.44 (3.99) ,0.001
Neutrophils 6103 2.91 (1.38) 2.72 (1.54) 0.68
Platelets 6103 457.0 (123.9) 423.8 (123.6) 0.22
AST 41.48 (23.47) 41.97 (27.24) 0.93
ALT 22.60 (10.96) 27.18 (15.91) 0.48
Amylase 18.63 (15.68) 30.75 (25.90) 0.07

Values are mean (SD).
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Of the original 40 women who enrolled in the study, 39
continued through the delivery and postpartum period, and
adherence of the women to the compact regimen of one
tablet twice daily was good; thus, this objective of the study
was met. The five children who did not receive 3TC after
delivery had criteria that excluded them, and a number of the
children had abnormalities in white cell count (neutropenia,
five) and in platelets (two). These abnormalities were a cause
of concern to the clinicians, required more frequent follow up
of the infant, and were an additional burden for the mother
and the medical system. Although not a controlled study,
these abnormalities are also seen in similar HIV exposed
infants at the same clinic of the UFRJ who receive only ZDV.

In terms of response to therapy, as measured by surrogate
markers, there were statistically significant increases in CD4
and drops in viral load in the women; because CD4 and viral
load are predictors of MTCT of HIV, this probably explains
why none of the children was infected. However, the sample
size was small, the study was not controlled, and 79% of the
mothers underwent a caesarean section, so it is difficult to
comment on the efficacy of AZT/3TC. Although there were
statistically significant decreases in viral load, only 36% of
them became undetectable when measured close to delivery;
ongoing viral replication can result in the development of
viral resistance, and two drug therapy is no longer considered
the standard of care for treatment. However, the drug
combination was very well tolerated by the women in
pregnancy and it can be argued that this combination may
have a role in ‘‘short course’’ treatment in the last trimester
of pregnancy, with discontinuation beyond this time. Such a
strategy would minimise the possibilities of the development
of viral resistance. Other studies have looked at viral
resistance and it is clear that vertical transmission of HIV
resistant virus to many classes of antiretrovirals can occur.15–18

A number of small phase 1 studies have been conducted
with the AZT/3TC combination, revealing both initial safety
and pharmacokinetic data on this combination.19–21 Of note,
3TC efficiently crosses the placenta, with similar levels in the
umbilical cord as in the newborn circulation; median
concentrations of 3TC in the amniotic fluid were up to five
times higher than in the maternal plasma.

The French perinatal study, an observational cohort, which
involves 85 centres throughout France, enrolled 445 women
treated with standard ZDV as per the 076 protocol and then
3TC provided beyond 32 weeks and, subsequently, the
combination administered to the child for 6 weeks.22 In total,
379 children received the full 6 weeks of AZT/3TC, while
there were 40 children (9%) with adverse effects most
commonly haematological (30 cases) requiring discontinua-
tion of one or more drugs. Common adverse events not
requiring discontinuation included neutropenia and anae-
mia—similar to what has been found in our study. A recently
published study from Thailand23 enrolled a total of 106
women, and demonstrated good safety in the mother, but
some toxicities in the neonates including anaemia in six,
elevated transaminases in one, and thrombocytopenia in
three. As more women in the international arena are now
being treated with combination therapy, there is a need to
obtain safety information on the use of antiretrovirals in such
diverse populations.

In summary, our study suggests that fixed dose of AZT/3TC
is safe and efficacious when administered to the pregnant
women infected with HIV; when this combination is given to
the child, careful haematological monitoring is recom-
mended. Additionally, while two drug combination therapy
is no longer considered the ‘‘standard of care’’ and puts the
mother at risk of developing viral resistance, short course
treatment with this combination with discontinuation
following delivery may be an important strategy in certain

settings. Such a strategy may minimise the risk of develop-
ment of resistance and of safely treating the pregnant women
late in pregnancy.
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Prevalence of STDs among prostitutes in Czech border areas with
Germany in 1997–2001 assessed in project ‘‘Jana’’
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Background: The STD problem emerged in the Czech Republic as a result of geopolitical
and social and economic changes in the state. Prostitution is concentrated mainly around
border areas with Austria and Germany, contributing to the increase in STDs. The Czech-
German project ‘‘Jana,’’ based on a project umbrella network of the WHO, was organised.
Objectives: To prevent STDs, including HIV/AIDS, and assessment of STD prevalence in the
target group.
Methods: Prostitutes working in night clubs and in the streets and roads of three districts
in the West Bohemian Region of the Czech Republic bordering on Germany were studied.
Interactions included street work, venereology check up, psychology and sociology
counselling, psychological preparation on possible treatment, and continuous and regular
contact.
Results: The number of ‘‘love clubs’’ involved in project ‘‘Jana’’ increased from 46 in 1997
to 72 in 2000. Of 561 street girls registered in the project during 1997–2001, there was one
HIV positive, every 11th prostitute had syphilis, and one in 93 women had gonorrhoea,
whereas incidence of syphilis in the Czech Republic was 10.2/100 000 and that of
gonorrhoea 9.5/100 000 inhabitants in 2001, 31 women had Chlamydia trachomatis urinary
tract and genital infection, and 25 were HBsAg positives. STD frequency revealed in project
participants significantly exceeds numbers of STDs in the other inhabitants of the Czech
Republic. The majority of prostitutes were foreigners, mostly Ukrainians and Russians.
Conclusion: The situation in the border areas is alarming. The priority must be to
concentrate efforts on prevention of spread of venereal diseases in borders of economically
disparate states.
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S
exually Transmitted Infections receives an increasing number of articles relating to
prevalence of STIs or the performance of various syndromic management protocols in
different populations. While these are very important for policymakers and clinicians

locally, they tend to have limited applicability to other populations. For this reason we will
publish these articles, after peer review, in full on eSTI. The paper edition of the journal will
feature full abstracts in the ‘‘Global views’’ section.
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